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SEQUENCE LISTING 



<110> STEPHANOPOULOS, GREGORY 
ALEVIZOS, ILIAS 
MISRA, JATIN 

<120> SYSTEMS AND METHODS FOR PROVIDING DIAGNOSTIC SERVICES 

<130> MIN-P01-042 

<140> 10716825 
<141> 2008-06-06 

<150> 60/427,265 
<151> 2002-11-18 

<150> 10/060, 048 
<151> 2002-01-29 

<160> 43 

<170> Patentln version 3.3 

<210> 1 
<211> 817 
<212> DNA 

<213> Homo sapiens 
<400> 1 

agtcctgcgt ccgggccccg aggcgcagca gggcaccagg tggagcacca gctacgcgtg 60 

gcgcagcgca gcgtccctag caccgagcct cccgcagccg ccgagatgct gcgaacagag 120 

agctgccgcc ccaggtcgcc cgccggacag gtggccgcgg cgtccccgct cctgctgctg 180 

ctgctgctgc tcgcctggtg cgcgggcgcc tgccgaggtg ctccaatatt acctcaagga 240 

ttacagcctg aacaacagct acagttgtgg aatgagatag atgatacttg ttcgtctttt 300 

ctgtccattg attctcagcc tcaggcatcc aacgcactgg aggagctttg ctttatgatt 360 

atgggaatgc taccaaagcc tcaggaacaa gatgaaaaag ataatactaa aaggttctta 42 0 

tttcattatt cgaagacaca gaagttgggc aagtcaaatg ttgtgtcgtc agttgtgcat 480 

ccgttgctgc agctcgttcc tcacctgcat gagagaagaa tgaagagatt cagagtggac 540 

gaagaattcc aaagtccctt tgcaagtcaa agtcgaggat attttttatt caggccacgg 600 

aatggaagaa ggtcagcagg gttcatttaa aatggatgcc agctaatttt ccacagagca 660 

atgctatgga atacaaaatg tactgacatt ttgttttctt ctgaaaaaaa tccttgctaa 720 

atgtactctg ttgaaaatcc ctgtgttgtc aatgttctca gttgtaacaa tgttgtaaat 780 

gttcaatttg ttgaaaatta aaaaatctaa aaataaa 817 



<210> 2 

<211> 2712 

<212> DNA 

<213> Homo sapiens 

<400> 2 

ggatcctagg atgcttacat gcaatgatga acccgaaaac acttgtaaag tgctacgtaa 60 

atattgatca cgaagaagga agtcctcttc ccgcctggag actgtgtggg gtatggcggc 120 

gtggtggaga gaatgtggtg tcttgttcca ccctcctgga gaggggaggg cctggcctgg 180 

accgcagagg aatcgagtga ctgcccctaa aatctcctag aaccgatccc gtggacccgt 240 

ccctcccgag ggtcccgccc ctcccgtggt ccgtcagcct ctgccgcgga gctgcgtccg 300 

ccactcattt tctccgagca ggcctggccg cgctctcccc gcttcttcgc agtcttcggc 360 

cctctcctgt cgccgccatg agcactggca ccttcgtcgt gtcgcagccg ctcaattacc 420 

gcggcggggc cgctggagcc ggcggacgct ccggtaccga gaaagctttc gagccagcaa 480 

ccggccgagt gatagctact ttcacatgtt caggagaaaa ggaagtaaat ttggctgttc 540 

aaaatgcaaa ggctgctttt aaaatatgga gtcaaaaatc tggcatggag cgttgccgaa 600 

tccttttgga ggctgccagg ataataaggg aacgggagga tgaaattgct actatggagt 660 

gcatcaacaa tggcaagtcc atctttgagg cccgcttgga cattgacatt tcctggcagt 720 

gcctggagta ttatgcgggc ttggctgcat ccatggctgg tgaacacatc cagctcccag 780 

gtggatcgtt tggttatacc agaagagaac cacttggggt atgtgtggga ataggagcat 84 0 

ggaactaccc ctttcagatt gcctcttgga agtcggctcc agcattagcc tgtggtaatg 900 

ccatggtctt taaaccttct ccctttacac ctgtttctgc attgctactg gctgaaatct 960 

acagtgaggc tggtgtacct cctgggctct tcaatgtggt gcagggaggg gctgccacag 1020 

gccagtttct gtgtcagcat cccgatgtgg ccaaagtctc cttcactgga agtgtgccca 1080 

ctggcatgaa gatcatggag atgtcagcta aaggaatcaa acctgttacc ttggaacttg 1140 

gaggcaaatc tccactcatc atcttctcag actgtgatat gaacaatgct gtaaaggggg 1200 

cgctgatggc caacttcctc acacaaggcc aggtttgctg taatggcaca agagtatttg 1260 

tgcagaaaga aattcttgat aaatttacag aggaagtggt gaaacagacc caaaggatta 1320 

aaattggaga tccccttctg gaagatacaa ggatgggtcc actcatcaac cgaccacacc 1380 

tggagcgagt ccttgggttt gtcaaagtgg caaaggagca gggtgctaaa gtgttatgtg 1440 

gtggagatat atatgtacct gaagatccca aattaaagga tggatattac atgagacctt 1500 



gtgtattaac taattgcaga gacgacatga cctgtgtgaa ggaagagatc tttgggcctg 1560 

ttatgtccat tttatcattt gacactgaag ctgaggttct agaaagagcc aatgatacca 1620 

cttttggact agcagctggc gtctttacca gggacatcca acgggctcat agagtggtag 1680 

ctgagcttca ggctgggacg tgcttcatta acaactataa cgtcagccca gtggagttgc 1740 

cctttggtgg atataagaag tcaggatttg gcagagagaa cggccgtgtg acaatcgaat 180 0 

attattcaca gctgaagact gtgtgtgtgg agatgggtga tgtggaatct gctttttgaa 1860 

aacctgcagt gaaacctatt gacatggcca cgctgtgaat gatgtgaatt ggccctgttt 1920 

acagaggcag tacaactgaa tgttatttta catccagaat tttggcgttc agtataagag 1980 

aatggttcat gttactcttt ctctctccat cagcttcctc actgaaaatg tgcattaagt 2040 

gccttgtaga tactaatcaa gaaagctgtg attctcctca aagcgtattt ttgtgaaatc 2100 

ttttaagagc cagtaacata cttctagaga acaggaaaga gactaggata atacatcttc 2160 

cacacatttg gcccactgat aatgttaatt ctctggcgta tttcaaagaa cttgttcctg 2220 

gctgatccaa gtgcagtggt atttacaact aattgatcac aaccagtttg tagatttctt 2280 

tgttccttct ccattcccac tgcttcactt gcctagtctt gaagaaaaaa aacaaaaaac 2340 

aaaaaaaacc ttgttccttt ataggttcct ggtagaatca gtagagatga tttcagctca 2400 

ttgacatttt taagctgtat ccccttgtca ttccattgag aaagctgaca actgggatag 2460 

ggaggggatt agataataga tggggtcaaa ttctgtgtga atgtgaactt gcctagtaag 2520 

cactttgtct ctgttcacta ctgcgataga ggaaatctac tccctatctt gggtccttga 2580 

actacagcct gctgtcttac accagtggag ctacccttta aatgtacaaa ttaatttgta 2640 

tgctaatgta atatggtgaa attaaaataa atcacactgt taattgttaa aaaaaaaaaa 2700 

aaaaaggaat tc 2 712 

<210> 3 

<211> 2267 

<212> DNA 

<213> Homo sapiens 

<400> 3 

ctcgagctcc ccacttcctg ggcttctggg gctggggtct tagcatcttc tcccaggcct 60 

cccctccccc ataggtggct gccctggggc cagggaaccg aagtcctggg ggggtgagag 120 

gggcaggtgg ggagacgggt ggccagactg gtgggcagga ggccagagca ggccaggctc 18 0 

tgggcccctc tctctgtctt tctgcgttgg ggcccagccc tccgtagaca accatgtgtc 240 



actgctgcct gggaaggaca ggaagttgcc gggtgggctg cgagttgtga gggattagag 30 0 

agcgggtgcc caggcagggg ggtggggctg cggctcctgc ccacctcgcc atctgctggg 360 

gtgcccacct gctgtctggg gccgctcgcc ctctgcctct gctggggggg ctctgtaacg 420 

tggtgtctgg ctcccctacc tgcagagcaa cggcaaaggc aaggactgcg tcttcacgga 480 

gattgtgctg gagaacaact acacagcgct gcagaatgcc aagtacgagg gctggtacat 54 0 

ggccttcacc cgcaagggcc ggccccgcaa gggctccaag acgcggcagc accagcgtga 60 0 

ggtccacttc atgaagcggc tgccccgggg ccaccacacc accgagcaga gcctgcgctt 660 

cgagttcctc aactacccgc ccttcacgcg cagcctgcgc ggcagccaga ggacttgggc 720 

ccccgagccc cgatagtgct gcctggccct ccccacaatg ccagaccgca gagaggctca 780 

tcctgtaggg cacccaaaac tcaagcaaga tgagctgtgc gctgctctgc aggctgggga 840 

ggtgctgggg gagccctggg ttccggttgt tgatattgtt tgctgttggg tttttgctgt 900 

tttttttttt tttttttttt ttaaaacaaa agagaggctc tatttttgta ttccacttgg 960 

ctgtggtgtc tgtcttctta actctcagaa agctccatta gtggcctaga ctgggattcc 1020 

ggctgggggt ttgcgggggt ggggggcttt ctctagcctg tgctgctgag gccccagtac 1080 

ctccagggcc agttggctgg gcagccaggg actccactgc acccccaggt ggggcaggga 114 0 

ggaaaggact gtgacatagg gcagtcctct tagaagtggg tatcagactg gtggctatta 1200 

aatgattgaa atatttattt aacttgcata ttaaaaatgt gtgctggaga gtgagtcctg 1260 

ccggggtcag cccctccctc caaccttgcc ccagctggtg ggcggctggg agacgcagat 1320 

gaccaggtgc cagctctgac cacagcctcc ctccagccta aagacacctg cctgtcaacc 1380 

atccccatca ctgtcacttg aggggttttc ctgcaaggac agaagcaggg aaaggggcaa 1440 

gaagaggctc ttagctagtc cttggagctc tcagatgtgt acctcctagc actttacaga 1500 

ggtcattgct aacacttccc caggccacct cagggccaga aataatggat gtgctagggc 1560 

tagagctgta atcatggatt taatcctctt aaaaagtgct tctctgagtg cctaggtcca 1620 

tgtgggagac aggttggaga ttccagaact tgctctttct gagactcagg ctccagaaaa 1680 

tgaaagaaaa gagcagctgc cagggtccaa ggtgggggca tattggaggg ggaccaccaa 174 0 

gactggtgtt gacaatggtg atgtgggaca agtgttaacc ttgggtgata tggtgagata 1800 

gctgtgggca gaaagcactg agctgaggtg cggcgaggag cctggggaac tgtcttccag 1860 

gaagaggctg cccacctcgg aggatgggct ggcgggagag gagctgggca ccggatggca 192 0 



ccagaaggga agctcatagg cctagcgcag aactaaaggc agtcatagcc ttggggagaa 1980 

gcaggaggcc gtatgtggag ggagggaggg ctgctgtggg agtggtggag caggtcatgg 2 04 0 

tgtgggcaga gaagggaatg ggcaagggtg caggtgtgtg tttgcgtgtg gactggtgag 2100 

actggtgtcc tgccacaccg agggagagcc caggccccac ggcagtttcc tgagtgcaga 2160 

gctggcccag gcttcatcgc tgaggcctcc cattagggct gctcctgctt ccttccttgt 2220 

ggatgccctg ggctggtccc acagcccagc tactgagcca gtctaga 2267 

<210> 4 
<211> 4975 
<212> DNA 

<213> Homo sapiens 
<400> 4 

ctctcacaca cacacacccc tcccctgcca tccctccccg gactccggct ccggctccga 60 

ttgcaatttg caacctccgc tgccgtcgcc gcagcagcca ccaattcgcc agcggttcag 120 

gtggctcttg cctcgatgtc ctagcctagg ggcccccggg ccggacttgg ctgggctccc 180 

ttcaccctct gcggagtcat gagggcgaac gacgctctgc aggtgctggg cttgcttttc 240 

agcctggccc ggggctccga ggtgggcaac tctcaggcag tgtgtcctgg gactctgaat 300 

ggcctgagtg tgaccggcga tgctgagaac caataccaga cactgtacaa gctctacgag 360 

aggtgtgagg tggtgatggg gaaccttgag attgtgctca cgggacacaa tgccgacctc 420 

tccttcctgc agtggattcg agaagtgaca ggctatgtcc tcgtggccat gaatgaattc 480 

tctactctac cattgcccaa cctccgcgtg gtgcgaggga cccaggtcta cgatgggaag 540 

tttgccatct tcgtcatgtt gaactataac accaactcca gccacgctct gcgccagctc 600 

cgcttgactc agctcaccga gattctgtca gggggtgttt atattgagaa gaacgataag 660 

ctttgtcaca tggacacaat tgactggagg gacatcgtga gggaccgaga tgctgagata 72 0 

gtggtgaagg acaatggcag aagctgtccc ccctgtcatg aggtttgcaa ggggcgatgc 780 

tggggtcctg gatcagaaga ctgccagaca ttgaccaaga ccatctgtgc tcctcagtgt 840 

aatggtcact gctttgggcc caaccccaac cagtgctgcc atgatgagtg tgccgggggc 90 0 

tgctcaggcc ctcaggacac agactgcttt gcctgccggc acttcaatga cagtggagcc 960 

tgtgtacctc gctgtccaca gcctcttgtc tacaacaagc taactttcca gctggaaccc 1020 

aatccccaca ccaagtatca gtatggagga gtttgtgtag ccagctgtcc ccataacttt 1080 

gtggtggatc aaacatcctg tgtcagggcc tgtcctcctg acaagatgga agtagataaa 1140 



aatgggctca agatgtgtga gccttgtggg ggactatgtc ccaaagcctg tgagggaaca 1200 

ggctctggga gccgcttcca gactgtggac tcgagcaaca ttgatggatt tgtgaactgc 1260 

accaagatcc tgggcaacct ggactttctg atcaccggcc tcaatggaga cccctggcac 1320 

aagatccctg ccctggaccc agagaagctc aatgtcttcc ggacagtacg ggagatcaca 1380 

ggttacctga acatccagtc ctggccgccc cacatgcaca acttcagtgt tttttccaat 1440 

ttgacaacca ttggaggcag aagcctctac aaccggggct tctcattgtt gatcatgaag 1500 

aacttgaatg tcacatctct gggcttccga tccctgaagg aaattagtgc tgggcgtatc 1560 

tatataagtg ccaataggca gctctgctac caccactctt tgaactggac caaggtgctt 1620 

cgggggccta cggaagagcg actagacatc aagcataatc ggccgcgcag agactgcgtg 1680 

gcagagggca aagtgtgtga cccactgtgc tcctctgggg gatgctgggg cccaggccct 1740 

ggtcagtgct tgtcctgtcg aaattatagc cgaggaggtg tctgtgtgac ccactgcaac 1800 

tttctgaatg gggagcctcg agaatttgcc catgaggccg aatgcttctc ctgccacccg 1860 

gaatgccaac ccatgggggg cactgccaca tgcaatggct cgggctctga tacttgtgct 1920 

caatgtgccc attttcgaga tgggccccac tgtgtgagca gctgccccca tggagtccta 1980 

ggtgccaagg gcccaatcta caagtaccca gatgttcaga atgaatgtcg gccctgccat 2040 

gagaactgca cccaggggtg taaaggacca gagcttcaag actgtttagg acaaacactg 2100 

gtgctgatcg gcaaaaccca tctgacaatg gctttgacag tgatagcagg attggtagtg 2160 

attttcatga tgctgggcgg cacttttctc tactggcgtg ggcgccggat tcagaataaa 2220 

agggctatga ggcgatactt ggaacggggt gagagcatag agcctctgga ccccagtgag 2280 

aaggctaaca aagtcttggc cagaatcttc aaagagacag agctaaggaa gcttaaagtg 2 34 0 

cttggctcgg gtgtctttgg aactgtgcac aaaggagtgt ggatccctga gggtgaatca 2400 

atcaagattc cagtctgcat taaagtcatt gaggacaaga gtggacggca gagttttcaa 2460 

gctgtgacag atcatatgct ggccattggc agcctggacc atgcccacat tgtaaggctg 2 52 0 

ctgggactat gcccagggtc atctctgcag cttgtcactc aatatttgcc tctgggttct 2580 

ctgctggatc atgtgagaca acaccggggg gcactggggc cacagctgct gctcaactgg 2 640 

ggagtacaaa ttgccaaggg aatgtactac cttgaggaac atggtatggt gcatagaaac 2 70 0 

ctggctgccc gaaacgtgct actcaagtca cccagtcagg ttcaggtggc agattttggt 2760 

gtggctgacc tgctgcctcc tgatgataag cagctgctat acagtgaggc caagactcca 2820 

attaagtgga tggcccttga gagtatccac tttgggaaat acacacacca gagtgatgtc 2880 



tggagctatg gtgtgacagt ttgggagttg atgaccttcg gggcagagcc ctatgcaggg 2 940 

ctacgattgg ctgaagtacc agacctgcta gagaaggggg agcggttggc acagccccag 3000 

atctgcacaa ttgatgtcta catggtgatg gtcaagtgtt ggatgattga tgagaacatt 3060 

cgcccaacct ttaaagaact agccaatgag ttcaccagga tggcccgaga cccaccacgg 3120 

tatctggtca taaagagaga gagtgggcct ggaatagccc ctgggccaga gccccatggt 318 0 

ctgacaaaca agaagctaga ggaagtagag ctggagccag aactagacct agacctagac 3240 

ttggaagcag aggaggacaa cctggcaacc accacactgg gctccgccct cagcctacca 3300 

gttggaacac ttaatcggcc acgtgggagc cagagccttt taagtccatc atctggatac 3360 

atgcccatga accagggtaa tcttgggggg tcttgccagg agtctgcagt ttctgggagc 3420 

agtgaacggt gcccccgtcc agtctctcta cacccaatgc cacggggatg cctggcatca 3480 

gagtcatcag aggggcatgt aacaggctct gaggctgagc tccaggagaa agtgtcaatg 3540 

tgtagaagcc ggagcaggag ccggagccca cggccacgcg gagatagcgc ctaccattcc 3600 

cagcgccaca gtctgctgac tcctgttacc ccactctccc cacccgggtt agaggaagag 3660 

gatgtcaacg gttatgtcat gccagataca cacctcaaag gtactccctc ctcccgggaa 3720 

ggcacccttt cttcagtggg tctcagttct gtcctgggta ctgaagaaga agatgaagat 3780 

gaggagtatg aatacatgaa ccggaggaga aggcacagtc cacctcatcc ccctaggcca 3840 

agttcccttg aggagctggg ttatgagtac atggatgtgg ggtcagacct cagtgcctct 3900 

ctgggcagca cacagagttg cccactccac cctgtaccca tcatgcccac tgcaggcaca 3960 

actccagatg aagactatga atatatgaat cggcaacgag atggaggtgg tcctgggggt 4 02 0 

gattatgcag ccatgggggc ctgcccagca tctgagcaag ggtatgaaga gatgagagct 4080 

tttcaggggc ctggacatca ggccccccat gtccattatg cccgcctaaa aactctacgt 4140 

agcttagagg ctacagactc tgcctttgat aaccctgatt actggcatag caggcttttc 4200 

cccaaggcta atgcccagag aacgtaactc ctgctccctg tggcactcag ggagcattta 4260 

atggcagcta gtgcctttag agggtaccgt cttctcccta ttccctctct ctcccaggtc 4320 

ccagcccctt ttccccagtc ccagacaatt ccattcaatc tttggaggct tttaaacatt 4380 

ttgacacaaa attcttatgg tatgtagcca gctgtgcact ttcttctctt tcccaacccc 4440 

aggaaaggtt ttccttattt tgtgtgcttt cccagtccca ttcctcagct tcttcacagg 4500 

cactcctgga gatatgaagg attactctcc atatcccttc ctctcaggct cttgactact 4560 



tggaactagg ctcttatgtg tgcctttgtt tcccatcaga ctgtcaagaa gaggaaaggg 4 620 

aggaaaccta gcagaggaaa gtgtaatttt ggtttatgac tcttaacccc ctagaaagac 4 680 

agaagcttaa aatctgtgaa gaaagaggtt aggagtagat attgattact atcataattc 4740 

agcacttaac tatgagccag gcatcatact aaacttcacc tacattatct cacttagtcc 4800 

tttatcatcc ttaaaacaat tctgtgacat acatattatc tcattttaca caaagggaag 4860 

tcgggcatgg tggctcatgc ctgtaatctc agcactttgg gaggctgagg cagaaggatt 4 920 

acctgaggca aggagtttga gaccagctta gccaacatag taagaccccc atctc 4 975 

<210> 5 

<211> 1867 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gaagctccca actcgccggc ctggccacgg gatggccccc aaattcccag actctgtgga 60 

ggagctccgc gccgccggca atgagagttt ccgcaacggc cagtacgccg aggcctccgc 120 

gctctacggc cgcgcgctgc gggtgctgca ggcgcaaggt tcttcagacc cagaagaaga 180 

aagtgttctc tactccaacc gagcagcatg tcactggaag aatggaaact gcagagactg 240 

catcaaagat tgcacttcag cactggcctt ggttcccttc agcattaagc ccctgctgcg 300 

gcgagcatct gcttatgagg ctctggagaa gtaccctatg gcctatgttg actataagac 360 

tgtgctgcag attgatgata atgtgacgtc agccgtagaa ggcatcaaca gaatgaccag 420 

agctctcatg gactcgcttg ggcctgagtg gcgcctgaag ctgccctcat tccccttggt 480 

gcctgtgtca gctcagaaga ggtggaattt cttgccttcg gagaaccaca aagagatggc 540 

taaaagcaaa tccaaagaaa ccacagctac aaagaacaga gtgccttctg ctggggatgt 600 

ggagaaagcc agagttctga aggaagaagg caatgagctt gtaaagaagg gaaaccataa 660 

gaaagctatt gagaagtaca gtgaaagcct cttgtgtagt aacctggaat ctgccacgta 720 

cagcaacaga gcactctgct atttggtcct gaagcagtac acagaagcag tgaaggactg 780 

cacagaagcc ctcaagctgg atggaaagaa cgtgaaggca ttctacagac gggctcaagc 84 0 

ccacaaagca ctcaaggact ataaatccag ctttgcagac atcagcaacc tcctacagat 900 

tgagcctagg aatggtcctg cacagaagtt gcggcaggaa gtgaagcaga acctacacta 960 

aaaacccaac agggcaactg gaacccctgc ctgaccttac ccagagaagc catgggccac 1020 

ctgctctgtg cccgctcctg aaacccagca tgccccaagt gagctctgaa gccccctcct 1080 



caatcccttg atggcctccc accctgtaag aggctttgct tgttcaaatt aaactcagtg 1140 

tagtcaaaca cagacatggt tgttgcacca gaaaggtccc cactagagct aagcgtgaag 120 0 

ctgaagctct gtccctattc ccccagccca gctagctgat cacaccaaca gatcctcatc 1260 

agcaaagcat ttggctttgt cctgcccaag tgggctgcag actgagtgct gcccttgtag 1320 

cttccccaga ccccaactca ctgcagttca tctgaacaac ctgagctcct gggccggggt 1380 

ggaaggaggg ggataaacct aaggccctga tccaaagcag cctgttgagc tggttctcca 1440 

gggctgcagt ctctccaggt gtacagctgt ccctgccctg tcctgtcctt gcacagtctc 1500 

ctatgtctga gccccagtgc cttctgttcg ggccctcctt tggtgggaaa ggcagagccc 1560 

tgacccttga atggttgtcc ttgactctgt gctgctgcct tctgcagaga ggcacctaag 1620 

ctgtttaaag agcccagtga ttgtggctgc tcctcctaga ggtgggaggg ggcaagaggc 1680 

ctccttggtc agtgtccatg ctttctgggc agggacttgg ttttttgttc caacagtggc 1740 

cttctccggg cttcatagtt ctttgtaata tgttgaagtt aatttgaatt gactgatttt 1800 

gttgaactgt gtgtttaagc tgttgcatta aaaagctttc ttctacatca aaaaaaaaaa 1860 

aaaaaaa 18 67 

<210> 6 
<211> 4043 
<212> DNA 

<213> Homo sapiens 
<400> 6 

cgaagcgggt cctgccccgc tgtcagctgc ggcccccggc gccgggcggg ggtggccgcg 60 

accattggcg gagaggcgaa aggggcgggg ccgccgccag ccgctgcggg caaggctgaa 12 0 

caggcggagg tgggcagccg gccagggaag cacggtccag gcggctacat tcggcccggc 180 

catggcagcg gcgcccctga aagtgtgcat cgtgggctcg gggaactggg gttcagctgt 240 

tgcaaaaata attggtaata acgtcaagaa acttcagaaa tttgcctcca cagtcaagat 30 0 

gtgggtcttt gaagaaacag tgaatggcag aaaactgaca gacatcataa ataatgacca 360 

tgaaaatgta aaatatcttc ctggacacaa gctgccagaa aatgtggttg ccatgtcaaa 420 

tcttagcgag gctgtgcagg atgcagacct gctggtgttt gtcattcccc accagttcat 480 

tcacagaatc tgtgatgaga tcactgggag agtgcccaag aaagcgctgg gaatcaccct 540 

catcaagggc atagacgagg gccccgaggg gctgaaactc atttctgaca tcatccgtga 600 

gaagatgggt attgacatca gtgtgctgat gggagccaac attgccaatg aggtggctgc 660 



